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i ■' • 2 . ; ■ 

(«iitijbiitB io ibc iB.tbcT »pid "tettiog vp" DC tbe'ftilly 
3i 043^B7 c(uiip(nmdBd.iiifaber. 
^ , ^ ..IS'^V?'^^^'^^ EIASKtoaERS . It is tho Imad oliJect of this Inveatfoo to.provida solid 

*a llie Goo4yar Tire & ^Rubber Com^fiK^, Alcroa, ™ cxtooded perioda of tune Without prenuiturely wJr 
Ohio, a corpcKstlon of OHo ' caniziz^ Anotfaicr object ia to provide such compoundfid 

No Dnnriog. FBcd ^an. ^7, i958| Scr. No» 7tAiX47 solid polyur&thanc tobber:} wHch can b6 fabncated into . 
11 Onlms. ■ tCL 2^^75) . :. iincaiicd produpts- capable of iKriiiig fito^ 

I - - Ill oOcodcd pedpds df time a£ier faSru^tiazi and be£QZ€ 

TOs invwiiion rdatev to iiaprowd- polyatctbafl© cto 'vulcanizadon. An additional* obtjCct is to provide snEd 
icwners and to metbodj for thwr preparation. Mo^O par- : xmvulcamzed palyurcthane eJastomera wWcb. aftc^ cur- 
-dcalariy. It cftlaics tp |)olyuiet2iaa« ela^tomerv wlucti a^e ^ agents hsro bees added thereto, axe not as sensitive 
capaUfi of being cured by means ol aiilfur awl wbidi, m to heat and almoapheiic luoisturc w are the known iav- 
capaWo of bdng cured, by means of sulfuir and which ^ cyanato^in^ablo polynrethanfi rxibbcra. Another object la . 
are prepared fix>mBctiY©4iydrogen<ontainineIi^^ ^ proride polynrethane dastomOT which can be vul- 

zzM3r«> organla dufioeyanatw. and, optionallyp. a' fliird bi' ' camzed to possess ontstandinp, pjiywwl properties and 
fbDpUonalieactant vUch employ . chemical TOkanizatiDn ^y^fexM 2es3 .«K- 

Tho devetojuzfini o| zubbcr productSi.bo^ solid a^td penaSvt than the isocyanate &yittnx «Caveaitiox»aly em> 
oeUnlai, ftom poIynrtthAioc*. prepared fcom the reacdort " plnycd tb vidcanizo spch elastomera, - StiU ajjiother ob- 
d£ activc^lxTdrosen-conttLigLak -linear polymeR sodti aa jeet la to provide nilcuiization systema for polymclhaue 
polyesters or polyesteramidca and diiaocyanates haa been • . ei^tomaM w|tich are chemically more compatible with 
extensively pnrsned In loocnt years. the term "ac^e^ eo;£^!catio^a^y eznployed with natund rubber and 

hydroeen" used to describe (he liziear Polymers employed the synthetic elaBtomerfc eo^olymen' of butadiene aid 
in the practo of this inventton h meant moao hydrogea ^ atyreno. Another object is to provide liquid or U^tuiC- - 
atoms whidi are reactive aa measured and detcmiined b^ able- unvulcanized- vulcanizable polyurethane xeactioa 
the ZefeJwitiQoff raetbod -^ilch includes ae fayilrD^ca ■ piis^fmcs ivMchVo eithea? Equlds at loom temperature or 
atoms present in such radicals as the hydfoxyI» carboxyJ, capaMc of ban? m^d ac relatively low tcnTperatures, 
and thiol zadlcula* . Tlie physical properties' of the .mts- which can be storod for extended periods of tEme withqnt 
thano lubbers, particularly' ia'iegard to tenstlff-streiieth prematurely vulcaaiziziff and wi^ch. without adding olher 
and abrasion resistance, have otimofdtBd intexest izt- the , in^tcdients can be heatedj if j^ccessaryi^to make "Tttim , 
osQ of these rubbers for many indiisirial applications, -fit ' coatings or molded products .^ir^Uy from the liquid 
the fabiieation of some products trtaiL pc^yuretbaocs 'it atat^L Other objects' will appear ae* the daicnption. pro- 
Is possible and even advanta^us to process the teactonta «g oeeds; 

in the form of llquidsl For instaitoe^ 'pal^jediisne, jE^^un. These and other objects of fhe. invention ar^ accom-t 
products are prepared in thia.inannet, as wdl aa'saud * piiehed by biuldzng into the pdyuzcthane pzodoci a 
■ molded srtides which can be molded directly from the . pendant or extia-tiocar gtoup wlilch contains an aHphatxc 
liquid reaction mixhvc^ When, howscver, the liquid re- noa-bczaenoid 
action mixture whidi prpduocs the polyurcthanie tubber^Q . 
has to be converted, into a fioUd "uqcu^ed^ rtibber ^for. '^^6— 
ptwessine on conventional nibber f abricatirai cqnipmeni ' ^ preferably a 

such as mix miHa or calenders, tho cHemital nature I 
the icactants employed to' prepare ihe::fiibj)er creates ccr- grCBj 

tain problems. : . 'J - '= .45 eroup, capable of reacdng ^th and bdne erosa-Unked 

A polywocyaoflie and nenally^ o diirocyanate, is mh- „ vulcanized by reactioa with such curing aficnts aa sd^ 
ployed to chart-tadcud the ^ctivc4iydroBon^antainiae V-JSur or peroxides. Various means aic employed to build 
linear pdymcr as wdU as to react with the activi^-hy- • ■ pandan^-uasatnration-codlfiininH componenl into the 
drosen atoms Bion^'-the clifdnrcxtendcd -molecule £onn- - polyiiretliane pradiict 

ins crosfi-lhiks between chaina^ wftioh cross-linKing.rBao- 60 yor instance; pendant unsaturation eaa bo bunt into a 
tion is gonerally referred to as curing or vulcaniCTtion, Jinftar poly«tcr before that pcityeBlBr is modified by tho 
One ^roach to the problem of producing a proc5cs»ble • dflsocyanatc By yvay ot erample, a dibasic acid or A 
poIyuTc&ane lubber which can be sii^seguently cuied , . glycol, or both, or a linear cbCct of either containing cx-r 
by means of a polrisocyanate is described In Unifi?d ttaJinear pendant unaaturadon can be esterifled to prT> 
. States Patents 2,G25,5S1; 2^^432; .2,625^^5;v2,7€0^3 U duoe a linear polyester containzo? pendant nnsntufaiion 
and 2>777,B31. As described therein, oontfollcd anunemts in citber or both of the add or ^itycol moieties oi the 
of specific dlisocyanates are reacted wit)) polyesters and resulting Unear polyester. 

polyest^amidcs to produce solid tnbbexs -wluch v9jx be AltcmatiYcly. an isctiv&>1iydtv^eiHH>irtaxjiiii£; linear 
compounded and processed in. the samo'-manner as : on- pdyester contaimnff no pondant unsaturatzcin can be 
vulcanized natural rubber. , Que advantage of , this typib modified by the dIisoc;^nate- in the presence'of a 'third 
of polyur^ano rubber. Is that it can .bo stored in -the oomponcqt wfdch contains extra-lincBr pcndsiit unsatnira.- 
unvulcanized state for cactcnded periods of time mitil it and which contftm? two graups cnp/tble of, reaction 

is to be Dompoondcd and processed into a finished prod. • w^^b other the dissocyaaatc or the lenninal eroups of 
uct Dwins oompoundinff,. additional poWcyanate. ^ Imearpdywtar or^oth. ^an^ea of such <hitd com- 
■ which funcrti^aal curing aaent . is •mncS^tlx:Lim. ^M*^t» bem^ glyods dicaW^ 

wni««;*«.^ i^Kii*^ T7rtii^«» +1,* ^ ™ A whiCh contain pendant unsaturauon. In addihoa, ai^ 

yulcamted rubber. FoUo^jng the addition of this second tivto-hydrogeiwSntaininE llneax polytater which itsdl^ con- 
jncrement curativB potylso<5ranate. the. rubber murt ' -talmnoSn^^ 
be processed into an ^artldc t^dy for curing. ^thln a rS^y^^tTto fo^To i^an^^S^ 
relatively short limc because the reactivity of the wo-r 7.0 paJycstBrwhichis.lhenreacfcd. with a third W-fonctlonal 
cyanaie an^ the ejiposurc of the fully componndcd rub* . reactant such as a glycol a dicarboxylic add or a polyester 
.her la ^ QoeeleFativo oA^T,of atx^ioapheric i^ipiakure which contains the pendant lunTsturatlon io yield an ccc- 

Received ftom < 651 236 S126 > at 6/30/03 3:57:14 PM [Eastern Daylight Time] 



06/30/2003 MON 13:44 FAX 651 236 5126 HB FULLER PATENT DEPT ©009/017 



8,043,807; . 



Ukdcd line^ur po3yuretii&nc 3nol«cuIe with gtaufia cch^'. 
tiiimug .pendoai uiuatiuadon apaoed tlong tbd polyrner 
cBfini.- , Alse^ -ihb nsmlcAxuzcd -polyuietbqiie ^la^toncn 
of -lMa invei^cut can be prepared by employuig. a diiso*. 

Comfilitvtioiu :o£ two cf . jzxoze' of 'I3ic90 appiuichcs to 
^uEdin^ za'*. the otrarlineor.iiimfmiratiaii Ttpreseat other 

' It iras- been foutid: that 'cls3tomDis.hav]^ lO 
■pliywcal pn*(Vtfes.and .wtlClL tfeqoJire Hie iiw of .thp Jjtast - 
bnuimt.ae -tbo Tiblativcly ■eocpeasiVift clilsocy^zwte are a<J-» 
i^Eaeconiily. pxcpaxed- 'j&^cKQ -afetivc^hydro^Bn-c^uitaiziinc 
Im^ POlyeitei:* n^ -^tlch pendant UBSfttDxatiDii M3 
' bM.:indorporKted:- • TOa snctlmd Is-prefcrred ^ducc none 
' of tho 'companidvely txponalvp dasocyanzile reactost- U 
. tffcQtnrBd to- act as the- bridfitag coinpcaient for the tWid 
com^vment ivhich. would othiiwiw ^avb tci' be etk^oycd 
to inroiparatc ttic dearcd p.efldaot iiiisstut«tion into the 
mocKnedpolymer^ - . 

- "VnuiD the paodant unramrfition is, built into the poly- 
cartef itseU^-l£« istofitanjorio accacCiQii -product of Uns-in' 
vftfltiQij may described eBseAlialJy as contaiiilae rfcww 
. dui Atnsctaesl vmit» of the ^nmila. 



IS 



£0 



?l ' ^ ' 



£6 



Wtarem — O— R-^ is ? fclvalcnt radieaf .-resulting Mm 30 
•ih9 oliminatiozi teniuaal.l39rdra^&-atozas of a "^ycoi; ' 

isaTAcjUc&lrestUting.&Mtbeeliniiaation^tm 36 
-droQcyl eiiovps of a dibaac carbbxylic add;: 



■ •** ^4. ■ • :* 4 : • 
group for eadi -6000 units of molfieulBr wei^ of said 
elmtorocfic-teActidxi product,. it Mvlug hcon found that* 
it ibh indicated .misJinam of 

-44- 

^oups in wjt present in (Itt'potymer 2nal^cide,.ate xcauit- 
•ius inMedRl.doeft not respond to sul&r cure euSciciEtly 
to produce the outetandlng -praptt^tA dcaircd in the cured . 
matexiol. 

Whoi the pendant or *exiia-Iiq«v onaaturaijon 19^ built - 
jgto tho polyaer through the m$9 of a £h£fd bifonetional 
eompouent, the ^vocynnajo ^up9 of ttie dtisocymtb or 
the' teimSasl .hy^OK^ or oarboz^ gtoi^ of the poly- 
oatw or botli react ^vith the* fbnctioual e^capa in the thlxd 
comptment. legating it in and ttfon^ the "polymer chaiii. 
If thd dttBocyaiiftte, palycstor* and third component :arts 
reoeted together fiimulcamsqKisly, a:soH:alLed T^nddax'poly' 
mer ceAnlts witli Ihc pcndam.uDsatuii^tioiL being '^wx*- 
dotnly^ located ajoni;. the polymer- chain. As- In^ated 
aiiQVQ; it Js poniUe-androften dcsiratde Lo tailor the poly- 
mer by .first leaduig tlie polyest^ with the dnsocyanatb 
to fonn ^,ifi>cyanate^enninated polye9tar and then add* 
ingltie third component* cairyu^ the pendam^unaaiuratlon 
with .the modified pciymex. In t^a manner- it Is possible 
to space, the unsatnrated groins mm evenly atouA the 
polymer chaio.- . 

An ^heiiLntivp medmd of buildhig the desired pendant 
nns^iiatioii into the ekatDmiailc polymers of tbis.invw 
tlon 13 to reaetaa acid anhydride coa^ining the^uusaturap 
•timi with a hydraxyl-tcnninaled polyester Bud to jteact the 
acid4««miiiatcd -polyester thus firmed with ethylene o^ide 
to produce a hydroxyl-terminated poly^tex ccntaiiiinfe the 
dcsKod itoMtoratioa. TWs, in turn; i$. reacted with an 
^proodmaiely jequal molecular amount of d^ocyan^to to 
yield- th* onvukanized; dastomcrl TIus- -method can be 
iliustr^atcd by tho £bllouriog. eQuntions - 




Xu- Offtan^ iiU«c[nXc ahlkydride) 

+ ... cAho- 



fljrfiuotfl. F 

I. ■ . . 



OH- H. Q 

is A hiralent radical resufilDg from ttie* addition of two 
urethano-lvdrotca atonal- to. a diisocyBzzate;.-^ is k whole 
. number of sudi' mngnitiide that the moiecaUr wei^t p£ 
tbesablyester jesmcotlfci Innp^OO ta 5000; X is a radical 
containing an* aHpfaatic non-bemi^enoid" • 

ftraup; m IS A whcSe number indudiss' zero and not" more 
' than Xni sroup ia attBciicdtD 'a given cafbon -atom In the 

radiwl to whTch they arc attached; the number'of X radi- 
'cato^in the nmlecular atrucmr© bdng «uch that .theft » at 

least otic such non-ben±cn(rid, aliphatic 



Ttlltssrtri aliaiimf f 

efficient crasglint points for TOacdok 

BO wuh sulfUr to develop the desired p^cat piopertica iii 
tho cuxod jnatoial, it has bceu found that at least ono 
fiTfijp.containlne. pendant unsaturation must he presoit 
m ihcx-imcurcd material for eacJi eooO unlCa of mc^eciilar 
wd?^ of the reaction prodnct It prefieircd that at 

eB_ieast one .such pendant grocp be present- for each lOOO 
to '2000 moI«mlar weight umta of the reaction product. 
It. BhoFUId be parent that the degree of -unsaturation 

• - grescnt can be varied by adjusting the amount of bifunc- 
-txonaj reactant containing ihoWturailon einpioyed eith- 

70 cr 40 prcrpare the polyesicr iia^f or.a*^ third component 
In the reactam between the polyeirter and the dilsocyanate. 
^Nm^OE^ a poiyeater prepared tram ad^E» add «nd a 
mtetJtftsro^ glycols cQDtfliiung 90 molar percent of ethyU 
cne ^ycQl and 10 nwd percent ^yccrol-aJphapiiUyl ether 

75 'ma. If reacted- 1» a nKdeciUar we^E^it' of ^ippwadnuilely. 
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^00, provide a|i daalomexie petidnct (iittr fcacdon ^Uh 
lh,e cUisocy^iDate} wliidi -tfiU ciimtain approidmalisly one 
pcimlant gronp, per -each 2000 z^otecylar weight of the 
p^odu^ A dmibr polyester fxcpmd f£oai a nuxtute o£. 
glycols in wliidi ih.9 gtyi:erol*BlpIm-aIlyl ether is zncneaked 
lo 20 naoi pex^c^ot vifill proTid& approximately one ptqdant 
group £anc oach 1000 molecnlar waigiht units oC tbc reac- 
4Lon pzodtict It should be evldisiit tfjat Ulc actuei} Dum- 
ber of pendant gfetiip^ cati cpmpuicS froax the jmolec- 



^ppylcno UlycdL-l^: ^ropylcue'glycDl-tS-butyleiw gly- 
co]-l,4; pcntanc dioI-1,5; 4ecametl^]eiie ^ycol and NJ^- 
diethiniglanill&e. Ri^irefidmaiivo edda are- those eantaTn- 
iug at least three carton atoms mob. a? mnldme-, succinic^ 
glutaric;. aidipit^ iinndl<v sab^, mim seljaoc, iso- 
pbthalie, ^etraliydrophiiialiCr li^ahycirqphthaHc; tere- 
^tlr&Hcandbez^ydrbtefiepbthflGc. ' . 

-Pre&rred polycstcn are those prc^nrcd tmm adipic 
add BJid ethylene E^yool; propylene ^yc61-lp2; butylene 



ular wdght of the^ctantgf emd the mcrlccglar wejeJit'of 10 8lycol-l,4; or mizturea of thcue glycols. 



' the pniyonci. If the b^unctlonal zcact^t cozitaiaing (he 
pendant imsahkatiqiiiiQ cxp{|Lloyed aa a third consonant m 
the leaetlom with the dHsdcyfliiate, the nuoiber of poodant 
eroops in the produtU Tcsalthi^ csn be readily computed- 
from the maZeculKT .weight of tho polyester, th^ moleculfix 
. weight of the specific bifDnctlonal re^ctant, the molecular 
weight of the dilsocyanate and tiiQ w^ht ratios of these 
. rfeactantv employed to .px^gduce the elasb^mer. 

A' wide Ysdsity of bifuncdonal rcactants cont&infna 
extra-linear pendant muaturation may be employed either 
in the preparation of the polyester itsdf or a& a com- 
poqent in the reaction to bDlM m Qu^ dngfred unaatuntlQn. 
lliese bifciqcdonal rrnqt^nts most, hi addition to pos^ess^ 
ing cAtra-lincar imsatuiadoo, contain two groups -reoetive 



The pedyeatoTA are prepared by ihe.conventlanal con- 
denaatiqa reaetion betwa^ the glyeol wad the add .with ^ 
the dizniDatioii of water. In order- to provide polyesteirs 
T^eh EX9 predominantly hydroKyl-temixiiah^d and whicH 
15 m no event Wc add nimi^wiB ^ateir £han 5, an excess 
of glycol {from 10 to iO% ) ia employed. Tbe polytfters 
sbonld have sn aveiage molecular wei^ of f^OBcn DClO to 
5000 and preferably from 1500 to ZHOO, 
• Any gf a. vide yariely of organic diiso^raDatea may bo . 
£0 enxployQ4 topij^aie the polymers at tbSk invention includ- 
ing aromatic^, aliphalle and cydoaUpbatxc diisocyanates 
dud mixtures of two or- mote o{ tiiase. Rieprcacstative 
• compounds Include ^ meta tolyZenc diisocy^mntes AUch 
as 2,4-4olylcno diisoeysnste and '2,ff-iolylBDe diisoeyBnat^ 



ytriOi the jsocyanote radical. B^tamples of snEt reduiive 23 m-pheaylenB dilsocyanalc; 4,4'-diphenyIene diisocyasate; 



'groQp» are the hv^diroxyl group, the carboxyl. group,. the 
thiol e^up and the ^limai^-and secondaiy amino groups. 
These eompoonds may bo defined by ihe fonnnla 

i •. ■ 

in mhich St. 18 an organic rMicsl inert uxth. respect to jsq- 
Cyanate groupa, X and Y'sre ^dccted from tlio group con- 
sifitiDffof— NH^; 

— OH; — OOOH; and — find Z is an organic radical 
contalnhie the alfphatic non-bcunmold 

group, fitcciflc example of Z are — CH—.CHg^ 

— CHaCS=:CHa;— CH[y~^CH!=CH^^<:jai; . 

In wMoh n is a ^f^le nuiD^jcrJ^xun 1 to 10; 

— 0 Hi— 0--GBi-^«»oai 
OHi 

—S^~<M^^H=»CS^; — CHr-S— CHa— CH«CH,; 
□Hi ' 
— 2Jr-C3»-0JGt=Qnj 

Kepresentatxv^ examples of Bpecfflc bifonctioDal react- 
ants containing cattra^linesr pendant uoaaturatian are: 

(I) The bydroxyl cgmponcds sueb.as eryihrol, gpiyccirol- 
moud-fillyl ether, glyceitd-alpba-allyl eth^, allyl eth^eile 
glycol, allyl propylene glycol, bis hydroxyechy] aUyloxy 
succinate, peutaeiythrito] diallyl ether, vinyl eydoliexane 
diol, N^-di(hydroxyethyl> «Hyl. carbamate, dihydroxy- 
ethyl ether of 2-41yl hydfoqumoije; 2,2'-dialiyi bis- 
pheobL 

' (2) The dicarboxyltc acida audi aa ollyl gucdnic acid, 
allyloxysncdnic add, methnllyt sucdoie acid, and n-oct' 
enyi succinic acid. 

The preferred. biTunctiomil reaeEanC9 oontainicg cxItq- 
HnesT pendant unsaturatian ^« those which contain the 
nnsaturadon a terminal — CH==CH3 group whfcJi is 
more reactive with sulfiir and which pcxmits a more effec- 
tive cross^linking or cure of the polymer. 

In additjoD to the pcaidant-unsahiration-containing re^ 
aetuils dcscrnied above^ other glyc^^e and dlcarboxylic 
acids or TnixEUros thereof may be employed to piqpare the ' 
polyesters used in the practice of Usoa. invention. Repre- 



'f/^-4iplLenyIenc methane diisocyanale; l^-n^thyleoe 
diisQcyflDate; dianzsidine ditsocyanaie: 4,4'-toIidm)e diiso- 
cyanate^ 4,4'*diphenyl ether dI£sodyan.ate; 1,4-tetramcthy]- 
Cne dilso<7anatc; 1,6-heCTnethyIene dizsocyanale; 1|10- 
SO dBcamstb34ene diisocyanate; 1,4-cyclDtLexylen^- diisocya- 
nate; 4>4'~methyIene-bi$-Ccydoh£]n'l isocyanate) and 1,5- 
tctrafaydronaphthyleiie dlisocyanaEe. 0£ these the aro. 
matic isocyanatci, and particalarly tbe toiylcno diisocyan 
^ oatcsi, 4,4'-tbb'dine diisocyanate - and 4,4''-diphenylene 
85 methane dlisocyaoaie are prefeixed. ' Hie diisq^anatee 
may contain otiier anbsthoents such as ftlkyI;or haJosen 
' bat. should contain no groups such as bydroxyl or amino 
. groups which sro leactlve with the Jsoeyonatc racGcals. . 
In piBpaiing'the da^omexs of tins in7ention &om title 
db pQlycatcr, ihe diisocyajiate aod, opdoiially. the third com- 
ponent containing the pendant onGaiuration, it is neecs- 
EEiry to provide- thq di^sorcyanatc in & molecular amoant 
^ approximate^ equivalent to tike molecular «um of the 
pol3rcster and ^ third component if piesent A ratio 
d5 of from OSS to 1.05 mols ^ liixsocyanate 4u I mol of 
the oiher. components has been fonnd to prrxJvce the de^ 
sired processing characteristzc? in the resulting mvnl- 
caniz:cd ^oilymer. For best proceming properties, it is 
preferred that a vefry small- moIeco-Jai de6ciency of diiso- 
50 cyanate employed. In paitzcuiar, if only -the dUsocy- 
anate and polyealcr are reacted; the xux&rred Hmonnt 
of dtisocyanate Is 0.99- mol per mol ol polyester. If 
a tlirce<omponi3Ct system is employed, tbe amount Of 
diisocyanato preferal^y U equal Lo uLo-'gutn of 0.^ mo! 
per mol of polyester plus the molecular -am.ount of th^ 
third component employed. It has licen -found ihat^ if 
substantially less than 0^ or sufbstanliaUy more than 
1.05 mols of diisocyamite per mol of polyester is em^ 
j^loysd the umruleanizcd m<bber ia citlier too soft or tou 
BO t3ou£^ to piwide COn^letdy satisfactory processing on 
conventional tabber'jCqrbiicatlDg equipment such as mi^a 
or. calenders^ with the softer rubbers 'bdng obtained with 
the. smaller amonnts of diusocyanate. Also any diiso- 
. cy^n^e in excess of the recommended substantially eqnal 
OB molecular amounts ia availabiB to fuacttocn as cioss-Unlc- 
er for the polymer,- cutting down cm the dcsurad storage 
life of both the li^iud and solid polymer products. 

Depending upon whether the rubber is prepared tEroib 
a two-component ayntcm- (I.e. the diisocyanato and a poly- 
70 ester into which the desired pendaoft oo&aturatiini has 
been buUt) or is prepated horn a three-component sys- 
teza in which all or a part of the desired pendant on- 
. saturation is built into the imvulcanized polymer thrvii^ 
the use of a Lhird bifonctlonal rcadant containing the 



sentative glycol^, are ethylene -fi^ool; diethylene glycol; 76 desired i^endonc Unsaturation^-thc actual 'metho4 of pre^ 
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cuTtt htaa&d ^duaUy to aj^iroxiznately lOO'^ C av^ 
a period of 20 miixmes tdtsx wliich 8,5 s^x^ of phenyl- 
be:ta^naphthylaiiiine w£U) a<l<Jcd. Ttie mixittune was tlien. 
baked in azi ovea for VA -Jioiub at 110* Ci Plasticity 
testa run on tha rcstiLting mbbex ^ved a^z Oh^u Ibw 
of 352» Hia rubbor (100 parts) wen wiad oa z rubber 
ihQl with 4 parte itiercapfobeiizothia^ d^sitlfidr^ 1 part 
mefcaptobentdtbi^ei, 2 parts s\^£ar and 20 parts high 
abrasion funukce black, ^ccts of the ecnapoanded rub- 
ber wen cui.cd for 90 minuZes at 290^ F, 
tfao cured mbbcr sZidwed the iallowicg properties; 

TcQ^I^j 9trcnstfa« ^ 4400 pounda per aquarc 

inch- 

El0S£a(k>lk at t}ccal;-»»— ^- 57 D pciceati 



10 

was prepared fraoci th^ oOndensatlon raao 
-don of one mal of adip'c odd, Oi^ mol' of ethylom 
col oodO^niDlofjirtipylaaoglycol-l^ ThJs polyHster 
piFcpaxed with ^ a;H)trQxidiatdy excess q| glycol Jiaii 
an acid numbcir of 0^, an hydroxyl ziumbf!^ of S9.5 and 
an avfira^ moleciilar wea^t of 1870, .The polyester 
(1500 parlfi) was mixed with 401.5 p*rt3 of 4^4''diphcnyi 
T^rf. in ^t'*^^ diisocyanate of 100% puriiy. The mbrture was 

ft^J^ snidually to ^proooflaately 100" a over a period 

of 75 idincutes after whkh it was pennitted to oool. Hie 
n^hing amyaiMte-Temsiiiatodl pfepoiymcr (439.4 ports) 
was nuzcd wiih 2$ parts of ^tymdl'^^hfiid^Viyi eUier 
and heated for 14 mmutes at lOO" a The mUtore was 



— -w—w— — — — • •» ■ ■ — - _ - - I 'MMBUMM UU » »»•• • »w*l AUb JJ.lJUilAii.K7 W^IS 

Modulm at 300% el<Hi8ation_ 2200 pounds per fiquarc ^ben baked in an oven for 16 hours at 120" C. Plasticity 



ioch. 

$2iore A diiiQULeter himinicss.. 63. 

ExampU 2 

A .polyesxftr was prepared from the coadcn^a^tion r&- 
a^tion of Oils mol of ajipic add and 1^0 mols of ethyl- 
enc glycol. This polywter prepoitd with an approxi- 
xnaiely 20% excess of glyasl bad an &dd number of 
^.8^ an faydioxyl number of and an average mo- 
lecular weight b£ 2100. Hic potycster (1220 parts) was 
mixed wiih 208 ^ts Of 2,4-tolyjciw dllsocyajaate * of 
100% purity, uuxture waa heated ^^radually to 
' approxmiately lOO' C om a PDriod of 60 uiiimtBs .after 
-wh jch.it was permitted la coolL Tlie raultlns isocya- 
uatB-tcfJounBted pre^lymcr (13^$ £>mts) was ^^r^ with 
72*5 parte of ^lycerolrfiipha^allyl ether and healed at 
100° C The mzxtore w»s then baJccd in an oven for 
45 minutes at 120* C. Plaaticity tests run on the 
suiting rubber showed an Olwn flow of 300' 



j^O 



20 



tests ran w the-icsoZiizig.iubber ahowed an Olsen flow 
of l2Sn The, lUbber (100 parts) was mixed on a rubber 
milt W3th 4 parb jracrcaptoboia^nhiazyl disuse, 1 part 
mercaptobei^thiazo'lo and 2 parts soifur. Sheets of the 
compoonded rubber were cured for 120 mzmites at 300* 
F. .Tests run on the cured rubber showed the fbllcnrin^ 
.praxtcrtics: 

4850 potinds per sqoaro 
in^ 

500 p«icenL-- 



TeoEiIe strcnih- 



4.0 



45 



ber (100 parts) ws^s mixed on a.xubber mlH with 4 parts 
n)cicaptobexizotbi32yI di«uliSdc^ 1 pact metrcaptobenzo- 
(hia^Dle a2id Z parts sulfdr. Shoots of the compounded 
rubber were cured for ISO zmmUes at 290" t?. Test* 
' run on ih^ cured rubb;? showed the following properties: 

Tensile fli™atli 4300 pounds pcr'aquaro 

inch. 

filonfiatSon at bitaJc .-^ . 5S0 percent 

Modulus at 300% elou^ation^. .300 pounds per squwe 

inch- 
Shore A diiromefcr hardaeaa.^ 52. 

A polyester wa$ prepared from the condensation re- 
action of Asm mol of adipip add, 0^ ijiol of ethylene eo 
glycol and 0.24 ujqI of propylene glycol-} ^. Ibis poly- 
ester prepared, with an approyimntety 20% cipcccss of ' 
glycol had an acid n\itTihfT of Q.5j an bydroxyl muuber 
of Sp.$ and an avqra^^ moleculai wei^ of 1670. The 
polyester (lOOO parls) wi^s mlxfid with 284 parts of 4.4 - 
tolidino diiziOcyanate of purity. The mixtnre was 

heated gradually to approximately 100" C over a period 
. cf 90 mlnxktcs after 'it was pemiittcd to coot Itte 
lesuhizis xsocyannti^-temnnated prepolytner (53S.5 '^arts) 
.was mixed with 20 parts of ery^rol and heatod. for 14 
fziinutcs at 100' C. The xnixcure was tben baked iq aji 
oven fpr 3W hours at 120" C * Plasticity teats run on the 
resulting rubber shawed au Olicn flow of 176, Tha 
jubber (100 parts) was mwed on «l rubber will with 4 



Elongation at break™— : 

Modulus at 300% eloasatlon— 775 p^iids per square 

inch. 

Example 5 

A polyester was pceparcd frofm the condensation rc^ 
action of 1 mol of adipic add, 0^6 mol of ethylene gly.- 
•eol and .0.24 mol of pr<^pylcD& gIycol-i,2. His polyester 
,prepfl^..with.an approximately 20^ excess of glycol had 
Tne mb- an acad nizmber of 0.^ and an bydroocyi mimb^ of 55^ 



30 



and an avertBe molecular wei^t of l-S?©. This poly- 
ester. (ISOO parts) was mixed witb 511.3 parts of 4y4'- 
toh'dizid diisocyanate having & purity of -993%, ' The 
mixture was heated ^nidually to approximately tOO* C 
over ft period pf 8J minutee after wdiich It" Was pecmlited 
to caoL The rcanlfiD^ isocyanate-temiinated prepolymer 
{99,5 parts) was mixed with 21 J pa^ts of bla l^Fdroxy- 
cfehyl allyloxy succinate and heated for 18 mimiica at 
100* C. Thenxixturewdi then baited in aa oven at 120" 
C-^or 5M houi?. PlasticLty testg run on tho rubber 
aultiu^. showed an .CHsen flgw of 154, Tie rubber .ClOO 
parts) was mixed on a rubber miJl with 4 parts mercapto- 
benzothiazyl disaiade; l part mexeaptpbenzothlaapJe and 
"2 pails rolfiir. Sheets of the compouudcd rubber 'wtrc 
cured for 60 minutes at 300' F. Tests lun on the cured 
xubber shtfwj^d' the fotUowir^ properties: * 



Tensile atrcnth_,j_.^ , 

Elongation «t break. 



(5. Modulus at 300% elongation--. 

Shore. A dufometer hardness—, 
.Example 6 

60 



3950 pounds per sguan 
fudL 

715 percent 

225 pounds per square 

iucjb. 

54. 



A polyester was pr^ared from the condensation re^ 
-aetiou of' one mol of adiplc add, 0.96 mol of ethyf cno 
.glycol and 0.24 mol of propylene ^lycoM.Z. "Itis poily- 
estcr prepured with' an. approximately 20% e(xee9$ of 
parts mcrcaptobenzothiaayl disulfide/ 1 part mwcapti- ^yf\^^^^^ tmmbcr of 0.5, anhyJru;tyl number of 
taizothiazoh and 1 .SfST ShfleS of ™ Sm^ f?;LiS? f^^^T^^^^^^J of 1*70. The 

pounded nihher were cvU^&r 12oSU at 3^^ ?^^J}^^Sj^lJ^*'^i'^^ ^^^^ 

rt^ run on tho ciirrirubbcr Aowed fe^Iow^ St^^f's.fS^^^^n'^'/^*'* i 
Drooerties- " ifM^vwmg tore was heated graduaOy to approxhnately lOO* Q 

I, . ' over a period of S5 mmntes after which it was permitted 

Tensrie strenih — . 5800 pounds per square 70 to cool. The resultmE isacyanat©-tcnainated prepolymcr 

^ ^ ^ , „wb- (312.5 parts) was mixed witfi 20 parts of glycerol-nlpha- 

Elongation at brusk,.^ 800 percent . ally! ether and heated for 26 miimtes at 100* C The 

Modulus at 3009& dongiitiofl — 350 pounds per fiquare mixture was then baJced hi an oven for 25 hoora at 120* 
^ ^ . i^iob.' C Plasticity tests rtm on the resuWufit rubber showed 

Shore A duTometer hardness — , 57. . 75 an Olson fiow of 91. . Hicmbber (lOO parts) was mixed 
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on « TTibber mill wj£h 4 parts inercaptobcnwtliiaayL di- . tfpn of cm^ incd of ^ipic acid; 0L96 2»6l of ethy3eiie rfy, 
, fi»dfidB, 1 pwt mcnaptol^enzotWle and 1 parts .sulfur. eel, and 0^ mol propylen* alycoM^. Ifeia eoly. 
: Shwjte of ^ comjpcuiidcd- robber- were cored to 120 eatex, prepaid! with ai appradraSely 20 mol p^nt 

tie. solkwmg. properties:.- . g iraiabw of -58^ and axi avcrw inoWar. of". 

Tftn&ilc * stnmttLi 1 5500 pounds per sqnartt ^pprtwiimatcly 192^, TOb poiyeflter ( pai-li) was 

inch, ■ ™»d wife 332,5 paxts of 4/*'-iofadizic dilsocyan»te hav-, 

Bloxififtiiofl at break--*-- . ■ 715 percent ^ a parity of 99J%.- Tb^ iulxtur© was hftoied gradn- 

. Moduhu at 300% olon^atieHi-^ 350poujid9p«rsquai« ^ ^ Rpproxuoately 100^ C for one iumr after ifrtiicih 

jucL 10 it '^J'srniiUod . to-cool; . tlie resulimg isw 

. ShDM-.A Aimmctcr hardncOT;,— ■- 3S, nBled prcpolymer (J,494wS .parts) was- mixed with tfZS 

. " 4 parts of allyl ethyleq© glywil wad heated for 10 arfqutea 

fxampl^?- «U lOOVC. ^fccr which 3i) partt fte plMK^ 

AiE>cdbresier'wa{!\pi;q[iaxed from-thd coftdcuMlioa reafr- aminij wert added -and heating ccmtinned for 5 minutes. 

' Tion- of I mdt of - adipic «dd, 0^ mol of ethylene ^col mbrturts waa poured into a pan and baked in an oven 

- aaid :0,24 mql of propjloio" glycol-I^ Ibis polyester f'»"7i4 houP5«£ lOO^ C. 'iTjc resiitiiiB rubber was ^sced 

prepared with an apfpnudm^tdy. .20% excess of gfycol . °^ * ™* btettdod with 3.6 ^avts of ctljyl para-^amlno 

iiil &n «cid numhar of au h^oxyl ntunher of $94 bcnzoate. Piwttcity tests run on th& rubbe^r showed wi. 

and iiui ,averAg» inoletailar weight" o£ This poly- Wsen.flow a£ l8a Thct rubber (100 parts) was roixcd 

*- wfer (1800 parts) wia' miwd.-.wilh 5n,3. parts of V'' ^ rubber, mill with. 4 porta meicapltAcnzothiazjl di- . 

toUdiilBdllsbcTaiiate havme^ purity of "p^^^ft^ Tbcndi- sulfide, <me part acttrcaEtobenz^rfhiazde, 2 parts sulfur 

.• mr^ heated, gradually »• apprcotiniatciy 100 * C. over * P*^** - hi^^, abrasioii fenace Wack. Sheets of 

a peri(>d of -.85 minntes .afler .which it .was permitted to ^ con^poiiiided rubber, vtm cimsd fo* 120 miautea jxt 

, cooti' The resnltbg .isocyanate-lexiinzii^ ^ocpolyjiier P*'^* ^' ^ ^ cured rubber showed the iol* • 

(400" parts) was- mixed VBith -78-4 parts bis iiydrcay- ^ *o™e propsitiea: 

• ett^l n-^Ktenyl succinate and- heated for 24 tpinuica at -rv^on**!^; 

: 100' C. The mixture was then iMkisd in an oven fCT 11 .^a2«*^Etli ^ 4600 pounds per 

- "hourg ati30" a Plasticity testa nm on tho resulting rub- ttt^ • ' . sijusbremch. 

■• bcr allowed BnOlsenflp^r of 80. T5iortlbb«- (100 nana) »^ S**?^ ■ ?rS^S^' — 7 — ' fi^Opcrcent. 

was imxerf on a rubljer niiU with 4 parts martagitowi ^ Moduloiat 300% eloDBalloD 1600 poujids per . 

• thlaio^ <Ji9uiaae,,l pan mertsaptohenzothwizt^ 2 pans a'a,.^ « r aqiiareinch, 
OTlfur and 15 parts Iiifih abrasion ftiraace black. Sheets Iv A duroincrer harness 69. 

. of the ^ompcmnded. rubber were cured for 120 nnniites . ^^^^^^ — ^ . 2.5 cubic cerq'meteri 

;. «t.290* F; Teats "kid on the .cmod -ruhber showed the " or ■ ^ . per 20 njiwitcs. 

tcdiowins properties: . ■ • ji*' 

. TeiiiBiie slrenfith 1 — 3800 pounds per- ^ ptrfyestor was.prepored from the condeiisjitKm rts«c- 

8£ni»e.inch. ^ <^ TO°1 of «dipic acM, 0.95 mol of ethylene giy- 

EJcm^oiiatbre^....,. ^.700 percent ^ pnc^ylei». Blycol-l*2. This poly- 

Moduluset300% eioroBation^ 700 pounfjs per *0 ester j^repared' with an approximatciy 20 nsol ipcrceat 

square inch. wcccra of glycol had .an acid nmnber of 0»i^, an hydroxy! 

• Shorn A dilroznciEx. hardness 60. ■ i^umber of S€,6 and on «venigo moiecubr w»^t of 

. Abtaaian---. ■ : R.5 cuWaceniimctera praxinflafcly 1950,- To the polyester ww added 0,01%. 

per 20 minutes. " .„ *y weis^it ,<if ma^iicaQm «£ido.Xol^^ 
Exampla $ ■ jnlxture fit 120*- Ci for 30 minutes. The pobywtor (800 

; ■ * , - ■ , P^) was inixed with 59 J x«rts of (W^-Chydroxysthyl) 

; A polyBster ™prep?«al from the <iOndensation rcac- , .aUyl amine. To this mxrore wafl fld<fcd 214,1 ^inu of 
tinn of oite niol of adipi<> acid, 0^6 mol of etl«d«ne eJy- 4/t'-toHdme iHisocyanaie of 99.2% pority- The compicto 
<^lBi)d 0.24mol ofpTppylciio^ya^ This poIy»>fiter, • reaction nuxtute Sra heaied graduaUy to^ 
•^ifi^r'^J "^iSr^.^^ tod «i 60 90* C. after which 2.7 partTcTphLySic^^ . 

. .-^mmber.af .0.3, an AydKMg-I numjer .of 59.5 and. an niihe.wcrc added, " Healiig was «^ri^ toTSS 
.«7«)ap mote*^^ i^^^' polyesier (1500 after^whicH the mhttme waa' pcwred' info a pan, and. baked 

pHte). wflj Bin£cd:with 401^ parts of 4.4'Klfehaiylcne, ■ inan ovenfOT244 hours at 100' C. -The resulthi^ mbber 
icjth^.duso^t^^ gradually to l20' C. to. (1043 porta) was plabed on a -rubber mm a^blcnded 

: ^»er whicb-it -wto pcnnitted.to cooL: Tlie 66 wllh.- 2.<?.paila of ^thyl pajra-amino benzoate " HasticiV 

reaiUtmg boi^ate-termmated prep«*yiner (527,4 parte) teste- run on the rulte ahowed an . Olsen flow STmT 

r'^^^^^'^^^V^P^^yi^ol andheated;firaduafly Th<^rubber (lOO parts) was nwed on a rubber n,m. with • 
to 100 Q, oyer a 17 Runme intwYoa ofter winch it was 4 parts, meteaptobenwithiazsfl <HwillJde, one part of mer- 

• tP^ teked fn-Hn oyen 5W hours ^ captobenzoth&toK 2 parts- sulfur «nd 20 narts of hijai 
^120- a Ihe resulting rubber (lOD parts) mixed. *0 ^rt^raaion ti^ti^^^c^^^Uot^ ^oiSJSi rS - 
wilh 4 parla mercaptoben^othiazyl diniUidep 1 part mer- ' b.er were cured for 20 miraitra ^.275* F Ttstn rmi on 
.captofaMiac)thiaM)l«5 and 2 parts flulfiir. Sheets- of the the cured rubbw showed the fdlowin* properties- 
oon»ptwndcd.*rubbfir wierc cured for ISO rvii^^ff^ at 300* 

F. Teats showed- the cured Tubber hud the fotlowlng Tensile strenglh 3SO0 pounds ««■ 

imjrpertlcBr - • .06- sriiiHroincfa 

Shore A durometer haidnws...^ 67. ™ ^xtunple J 2 °^^utes. 

■ ' Example 9 A 1 . 

A ^ J t_ J ' ^ . polyester was -prepared from the condensaticai re- 

A polyc9tof waa prepared ftwn the condensatioa ,tosc- Tff action of 1 mol of adiplc cicad. 0.96 mol^of oiihyieiK: gly- 
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uascart vt^ poured Into a kiUccmc treated almmoum 
tray and bfikpd for ^/jt^lumia at lOO* C. Plasticity tests 
nm on 4ha- robber ^ahovM 2m OlAen flow otf .248. Tho 
nibbfcr (lOO parts) nsfaa mfcKd on- a mbljor mill witiv 4 
pails mercBptDb&nzothlazyL disulfldn, 1 part mueaptd- 
b&nzothia^ole, 2 ports. sulfur and 20 parts of Id^ abra^ 
j^tm fonmce black. Sheets of 1h» confounded rubber 
w&ia onied tof xninnte^ at t^O" ^. Tests aq tiic cured 
rub*bcr sluxmid ^ihe foUovIng pmpcarticj: 



dsd 0.24 tnol of prqErylcne ^ly^-^i^- This pcdyestcr 
p£tp$x^ -with' ^ aggrnyfniiitfqly '20 mol pcrecnt oxccss 
of glycol hsO. acid nambor 0^, an bydm:xyl number 
of 5S J Bii4 an average molccuUir weig^ of approximatety 
1S20. . The polyc^cT (364. parts) was mixed wjtb 39 
pATts o(f N,N-d»]Zy] mdnmhie ind h^tcd ^raduaity' for 
I'S minuce^ to a tempa^tin^ i>C IXO" G. aft^r wUdh 100 
parts, of 4j4'-toliduic dHSocyan^tft -vm? add^. . Heating 
yra/^ cofltinued for 3 ituxnire^ efter wbidy <m& t£ 
p£ienyl-bDta-na0iili}4amltid-wft9 a;dded. Aft(7 2 mlnutea 
of addiCional beoltag the mixture was ^urcd into a {han 
and ba]£fl4 m on otoq for 3 d^ya 100' O Plasticity . . 

tests tun oin tiic nibbcx diowed qa Cftsen flow of 121. JEtqngatfonatlireak 

lie nibbex (lOO part) wa» naiiKsd on" a rubber mill wi^ ■ .^4}?nw 300% alonsatkia- 
4 poits mercapiobeiizotfai^yl disolflde, one paitincicspto. 'Is 
benzothiazoLc^ 2 pftt-ta sulfur and 20 p^rt3 ci hisb^hrasion 
famajcft black. S^ieetf of the cgimpoanded rubber irm 
cured for 60inixiytc5 at275' F, Tests run on t>ie cored 
.nibbcT ^bawed -thc.foilDwxnK luvopcnC^Bft:, 



■TcnsiIeWcQ$Uu , 



4600 ponnda. per' a()(unre 

ineb. 
580 percent 

1700 pounds per «qqare 
inch.* 

70. , 
1.5 oubio ccntimeteiia per 
20imnnteA. 



X450 "pounds per'squaie 

540 percent. 
1073 ^unda per st^narB 

inob: 
8J. 



TenaOe strengths „ , 

Hon^t^onat break. 

Afodiiliu 300% elong^on-l- 
Shore A dntometcr hardness 

JSxampi^ 12 

'"A polyester waa pxqiared'&iMn.ttie c^and^aito rew> 
* .ifqji of onc^ nncd of adipi^ a^4, 0.96 ikicil of c^^ene fly^ 
col and ti.24 nwd of 'propylene ]s]y<?ol-ij2. tliis pQlyeatOTi 
prapsured ^th .a 20 mol .percent' cxpcas of glydol, had an 
acid ntixnber of 0.2, an'^droxyl nuiobor of ^6^5 and an 
average molecular we2^ of Approxinaatdly 1985. The 
polyester (1248 "W" nrixfid ^vjth 327 parfs erf 4/1'- 
tolktinc ^ocyanaie faav^g a parity of % and ha^ed 
for 1 hour at 100° C to. 110* C. To'lhe rqaifl^a iso- 
•cmate-ierTmnaled prepolymcr .<I'547 paits) wowi. added 
'J$0 parts of pentat^ythjicol dmllyl ether; -llbe mixture 
'was heated' to' 100* C-, poured. Into a'poiij'i^aced.in an 
•.oven and boated for 12 how at 120?. TJastlcity tests 
run on ibc ^faer 'ahowed an Olsen How of di. ThA rub- 
ber (100 parte) was mixed on a robber mill with 4 paita 
mcrcftptobeazortbiasyl disulfide^ 



•A polyester was prepared the cont&mavcCon te- 
-attion.of -a inixltne cohtaJnlne 161 pounds Of adipic add, 
76.-5 .pouzids .of ethylene ^ycbl, 29^4 pounds of aJtyc^l- 
•alpha^allyl ether, 5S ^rams of mapifiSLUm ojilde and 122 
•£5*Bim5 .of ptheziyMictaii&pbdiylamine. ..'nils polyester 
•prepqired wl^nn approxmnlely 35% mokr excess A g^y. 
jdcA had an: add.nunri^er o£ 0.5» an bydroT^ number of 
, 61.8 rand on aTcn^ moleccdair weight o£ 1^00. Ibc 
^ywterf (40;MO. ports) wa« mixed wkh 5,710 parts ■ 
' so of . 4,'4'-^ltdLne diiaocranate. . Itic mucture was.h^tod 
/gnadiii&Ily to.approxifflntelr- ITZ" 'F.' for 7 minutes after 
whicb 50 paxtj of phenyl-bfiternaphlbyibminc was added. 
!Xho'iniztiife i»«s*9t^d.fQr 3-niin\itca tben-pnoied isAo' 
^^myajidbakedJn anovegaforS homv at ZOO" Fj ^laa- 
'•BS -ticity .testa nm on the ■ rcsuliiia^ elastoiner- showed a 
'Moiney.slajsticlty flargerolQr) of 59. 'Th© rubber (100 
,parf£> was mixed on a. mill with 2.5 parts Zssxa cxx]d«, 
• Impart of stearic add* 2 pans of mercaptr^enzotbias^l di^ 
; .sulfidej rl 'pari of .ine:i£aptDbBna!othiazole^ 1 pdrt of tel- 
40 -linium dimethyl ditfuDcarbainato • az^ 2. iparis sul&tr. 
•Sheets bt the.oompoanded rubber ^vcro osed ibr 2Q.nun. 
utea at'^SO'.ir. -Tests nm cm the cured rubber shnwed 
. the :{Qlkrwin9 properties; . 



_ , I part mercaptobcD20« 
iiLi£Zo}c, z parts siilfqr, end 20 parts of high abrasion 45 .'^^Mle^^'eneiflL.l .^^hbs. ^ail spunotf ooOi^ 



nace Uack. S&ee^ of the compounded rubber were 
cured for 120 nunotes at 290*^ Tests showed the fol- 
.Ipwins p^Qpertiea: • ■ . ■ . • 

.T^ale strength 4100 p^mtida per sqnac« 

■ . . " ■ - " .** "ipch; , 

iSlon£atiOna£brc'a16>'. 430 pcrtscnt^ 

[^o'dalf^^ 3Q0% oJcmffaJioD.. 2700 pounds pi^ square 

-.' inC^j . . ■ . . 

'$hoi?'A doromctBrbardaesiii.. 70. . ' ^ 

.^raaion™- ^ 4.7 cuWd CcTiHuneJer? PSr 

. . , "20 niinuies. 

*.. ■ . ■ Example 13 

■ • A pqilypstcr^^ pseparetf Jrom (he cQudeasalfo^ rcacp 
lion of one oxcA of qdipic add, 0.96 »f ct^jjene ely- 
rcQl'and-p;24. mol of prQpTlei|ergJyoql^lj2. Tliis 'P9ly^$^* 
pref^red wldi a -20_ njol ptoccnt- ezj^. of ^ycql hajl an 
:a<iid numl}w Qf 0,5, ^ti>. Jiydfoacyl uwmber ijf 58.1 and an 



.jglon^ttan at brea^.. 



inch. 
515 peiCcnL 



50 



Modulus at-3 00 % eloiiBaUon-- 2250 pc^da per square 
S&ore A durometorbft'nlrtftgs-^ 70. 



Example IS 

... 'A.pbly^tcr was pn^^ed from* the copdonsation reac^ 
l,HpnL ot.l6t :paj^\ol adlple .acId, 7^.5 parta'of ethyl«ue 
6s. glycol and 2$^ .parts of'{|lycerel-fllpba-atlyl ether id the 
..^pesei^cE; j^f 0.005 part, of magnesium Oixide and 0.01 part 
phenyl-bo|a^aphthylBmiiip. Ibis po])p«ster prepared 
.Wi^ an, approximafety 35^'. excess glycol l^ad an add 
Slumber-- oi. 0.5,.' Hn hydroxyl number of 59.0 and an 
eo average molcculkr wef^ of 1870. Tie polyester (188.6 
.parti) -.was heated ta lOP* Q;. . Over a penbd of Ave 
.mmntes the fotUowing angredieiits wex^ added; 4/^'-toli- 
.dke (Qisoeyaaate (25.4 p^), bauzcfthiazyl disulfide (6.5 

. , . . ' ■ — ^. . . — psriff), sulfur (2,7 pares)' and maflneslum. oxide (0il5 

average molecular weifiiht of W20. Hiis polyester (981 .■ B8 part).. Heating -was contiuued £qt bd additloiial 30 



.pattv) wa£ ni^_ed with 274 parts o£ 4^4'-:Qlidine dizsopya- 
Ttm haySne ft parity of 99;3©. ' "ftie jnlitttec.-wae gradu- 
isdly heat^ tp a4cmperatoft of lOQ" C, aver a pejiod of 
•:35 znmyt^.and majmained Sit 100" C. for an additaOqqal 
^^p mlnntes-and codled: To 1236 pacta of the result- 
i^ns isocy^^f&tqrmhiated prepplymer were added 71.8 
•ports of v^jyleydoheKmediql. The mtJt^^e was .Ideated 
reraduaDy to 100* C. .9yei a jjerlod of 25 minutes. Wlien 
;tbc ration ?nI?E*ure re^cbed a tep[5!porature . nf sfo." 'C, 



-.3^ parte of phCTyi-beta-^iaplitljylaminD _wer'e ^ddcd.".' tl^e. j-g 'C;'' A tightly, cured rubbery mass resulted," 



RUAUtea -duiins which time tha temperature rose id 125* 
C Tbke mixture was opaque when first iokaicd bht after a 
;^fei^ minutes hecams aUnost complctdy transparenl: indie- 
* luting hoiiiofeneous blending of the li^tedientsV Apo'diPD 
70 of the mixture Was poured onto a metal plafej drawn into 
athinflltnafldpIaccdoaabotpZatcati60*.C. After one 
^hour thc film.was cured to ahi^ aticogfh, amber coloredj 
^elRslQzneric sheet Another portioii poupcd into an alma* 
hxiim tray» was heated &r 90 minutes in an oven at 150' 
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cci 0.24 ioiol of propyiAno gky^ot-l,?. Tliis'polyesLer 
prepared w!ih' ^ fqjproiiiiaafeiy 20 md pcarceat excess 
of $lyoetl had an &cid nuiDbeT 0 J, «n liydroxyl jiDmW 
of 58.1 ithd Bn avcra^ molecular weieSit of ap^oziai&tdy 
15^. \ Jht polyo^ {364. pai^) vrag jro]|:cd 39 
P^rU of N,N-^i£al27l m61(iminc jtcd hesited gr^ually' for 
1*5 miDutes 10 a tempemuni. of 110" CX aft^ xriiidi 100* 
>vU of .4,4'-U)Iidinq dusocymiete ^d&d. HesCibg 
yf99 ccmtuoucd for '3 mlmilu -^fter which one pert of 
phenyl^MiC&'^iifijiSicliyfacmiie-WBS added. Aft^ 2 lUiAUtN fio 
of addittoiul licfitins tho miztiB^ w«$ poured int6 a pan 
and baked jn &n. oven for 3 days ftt lOO* C PJastlaity 
tcstv TUZL on t2ie rubber diowcd an OLsco flow of 121. 
The nitbcr ClCO pans) nwcod on & ttibbcr mill with 
4 pfii^t$ mttaaptobrriiBottifaTyl di^olfide, one pa^atcmpto- '10 
beozothlozol^ 2 pnxia vnlfor and 20 paits of lugh-^braSton 
fumoce blnck. Sheeb of fbe coopgnndcd rcbher wov 
cured for 60 minutei at 275* F. Teste nm od. the cvircd 



1* 



aiaxture was poured {nto -a fiflJcooc o3 treated ^wninom 
ixej fiiid \a^d for ^Whaaix Sit 100* C FlASticity tcsfftB 
pufl cfn -the rubber *hbwed aa Oiacn flow of 24S. The 
rubber O00.partA);wa5 mixed on ti ioWjot mill w£tl\ 4 
parte mer^^m^benzothiazyi. dusiilflde, 1 p^t merc&pto- 
benxotbfazoie, 2 poxts salfnr and 20 paiis of hisb abroF 
^on fimzace bIscL Sheeig of &e cofl^^omided rubber 
-were cured-feir 1<80 jnlmiccs ait 290' F. Teaia On the CDicd 
mliber shcywDd^iii^ following pixipcrdfls: t 

Tensile strength- 4600 pouods- per sqimre 

1/tch. 

JStongatfan qt'brealc 1 — 5S0 percent * 

,Mo4u^^K)p9& elongazioii.. 1700 poonda per aquaro 



;Shore AdnroaMCef.hardncesJ 
Ah wt siOo— .L^- 



70, , 
1.5 cubic eeatunctexx per 
20 minotca. 



Tensile strength- 



.Eloni^on break. 



Modiihis M 300% cSonga:ion-» 
Shore A duromelo- hBxdiwss.w^. 



14^0"poimd3 per eqoAie 

540-perceziC- 
1075 poncdfl per square 

81. 



20 



. . Example 22 

A peilyestcr was prepared from ^ conddasaliQn reac- 
..tlgn of on6 mol pf odipife aoul* 0-^ mol of ethyleac gfy- 
col and 0.24 oid of propylene erIyt:ol.t,2: this poh^vtcr, 
prepared v^Ula 20' mOl percent exccsa of ^lyipelj had aii 
add nuznber of 0.2, an'hydra^l munber of 56.5 'and £kn 
avera^ molecular wei£^ of wpptmasmtAly 1$^, The 
polyester (1248 paifs) was mixed with 327 parts of AA'- 
tnixdine diisooyanate havine a parity of 99^% and healed 
.jpbr 1 hOttr Ht 100' C. to 1M>'- C. To the rpsol^ing 
-cj;mate4ermmaied prepolymer.ci^7 pazts)- weK:p.edd^ 



• A polytator was preparaj from the condcnewtion re- 
-aotioiL.of A xttixtnre containing 161 *po«ind» df Hdlplc add, 
78/5 ponndff of ethylene elyebl^ 29.4 pocmds of glycerol' 
a^ha-BlIylcfher, 5i> frznns of m&gDesInm ooude and 122 
£tt -$ram9 jof- p^unyl-befaa. iiApbtiiyhunine. ,^Ihis polyestear 
^epasfed with^' appFOxknaiely 7^5% micaai Axcesa ojC fiiy* 
.eo] hud m, acid number of 0.5^ an hydro:Ryl number of 
61>ft ;<ukd -an -parage molecular wel^ oi£ 1800. The 
piQlywter.:.WJ900-.partai3 was mixed Ti»th 5.720 parts - 
30 (^.4,4Mnrfidme dijaocyaiiace^ . /Xtw mixture waa heated 
•iiadvially to.fltipraxiinately. 172; Fi for 7 minntca after 
TOhich 50 pazts of phenyZ-bE^iiaph&ylaminc w&s added. 
:TUfi:mixhiic iv«5'atiiTed.fo^ 3 mmutea thenpoiirul imo' 
iji tray and baked in* an oven for 8 honis at 100" F.- Pias^ 
?.Sti~ttdty-. teste 'run- on resulting elestomcj- aho^vcd- a. 
• Moan^.plflasticity (large rotor) of 59. "Xh© mbbcr (100 
.-pvt9)-wiu mixed on a.in4ll with U ports Of zfjoo Oxide, 
l^jpMt of stearic odd* -2 porU of mezc^c>c6bem!ol2u»zyt di- 



.130 parts of pentaerythiitol diallyl ether; He mixture .solfideia-part ef meroaptohenarthiazolc^ 1 part of tel- 
was heated to' 100" poured into a paii,*:placed-.in an dd Imitiin diroeiyi dllhlocaitaniate and 2- parts' sulfur. 
,oven and hMted 12 homa at 120".:C. jplastwity'lescs ^Sheets of ihe. compounded rubber were cmea for 20 rom- 
runontiiea1ibbcT;BhQfwcd'anCMsenflowr<rfM. ThenO?- ;utw -it -230" F- Tcata run on the curai rubber showed 
bcr (100 pariB) wfl« mixed on a rubber raUl with 4 parts ^ .the foHowing propcitiOT^ 
' ' ' *iittzyl dlaulfide, 1' part 'mere^to^«ux>- ...... 

46 .TOTSfloafrengtb^™------ — ^oJionbs! J9d fipnn^d qoW 

.-*.'.'. inc^L 

^E^onewtTon at break; 515 percent. 

Mod^ua 4t;300% elon^tloa_ 2230 pouqd9 per square 

inc' 



it, 1 parts Bulfar, and 20 parta of .hi£ih abradon fur- 
nace black. Sheets of the compovoded rtibber were 
cured for 120 minuted at 290" F. Te«ls showed llie foV 
^IpiviQg.p^opexties: •■ . . ■ ■ 



^.TeDnlestr^oeSi- 



'. ^lonsftdon et brpalc 



4200 pounds per ainare 5^ Shore A dnrometor hardn«8_, 70. 
.Inch. - 



430 ptarccut. 



;]^od^J99at3P0% ^ODgj^on^. 27Q0 ponzids p^ .square 

inch. 

'Shore'Adurometerh^r^ness.. "70, . * 

j^brasipn— r— -4.7 9ubic cenJlmotcrg *p«r 

. ..'20 ySxsijAaa, 

Example 1$ 

' A polyeslippwa^ prepared fro^ the.cqndeiwaiion reao- 

tion of one mol of adfpk acid, 0.96 mol of etbytece-cjiy- 

'c<tf and^ 0:24.mol □£ prc^lenerg3y«pl- 1,2. This ppbij^er, 

Iirqpared with ft.?0 mol poroOTt- pjcfiesja of kiycd.had an 
.aifiM oainber of .0,5, an hydroxy^ nvmber p£ ^84 wt an 

avefBige molflcular welsht.of 1920. H^a peiy^^ei (981. 
•part5) wa3 nu^pd ^th ^74 parts of 4,4'4olidu^e d;lis09ya- ' 

sBtU, h^TWfi ^ purity pf 99^ % . The nrixttoc wie, gradu- 
■ aiUy healed to {iiampefatTO of 100 C over a period of 
-35 nunuieq. and mftl^tt^ed at lOO* C f Or aa additiQiial 
30 ^tUcs-and Uien pooled: To X23^ parte of the' xesult- 
:lo$ isocyonafe-termlna^ed prcpQlymer wore added 7^,8 
•parts of vinyleyelohi^jBicedio]. The xoLxfqrc was .heated 
-gradUftPy to 100*" C. .ayeF a period of 25 minutes^ . "When 

:Qje re^ciroD mixture reached a tempeivmrQ ,of SO* C, . ^ , 

-.3,3 P9IC5 of ph^-beia-iiapli%kmine..vi^ added.:. XJie.- 70- O.' A tiiiilly cured ratbery m^s* resulted." 



JSxampU IS 

.... -A pb^cster was proofed £rom' (ho oondensatian leao- 
llion of .16jUpart5 *of adIpzc .Ecid, 78.5 pait^-'of ethylene 
-fiQ.^J^ccQl'aad .parte of*slyceroUa^pha*allyl ether in the 
.pixsence jef 0.005 part of magnestuni oodde and O.Qi p^n 
cjf phmiyl-befaf^phlhylazDme. ThiA. polyester prepanid 
.wi£h an, appro^gniately ^5^' ^ceqis flycoj had an add 
iQtunbec. of. QL5,. fiQ hydroxyl number of 59 J) and an 
00 averace mdlecular mgiht of 1B70. The polyester ilSSj$ 
J^3Xt&) ^vraa heated to 100* C- Over a pcrtbd of fh^ 
^mmates the following inercdimits were added: AA'^tdH- 
djne dusocyanate {2^ A parts) » benzoUiIa^ difiutiide (6.5 
pa^), wsDlfiir (2.7 parts)' and- magnesmm. oxide (0.05 
05 part).. . Keating' was contihoea for an additiDiiaL 30 
minutes ^during which ^e th^ temperature loac to 125' 
C. 'llie mature waa opaque when first fcmned but after a 
"few minutea became almost ootmpteteZy trantiparent indlc- 
' Jatihg homcfeneoos blending cf the logredientfi,' A portion 
70 of the mixture' was pouxod onto a 'm^tal plate/ drawn into 
a diiafilm and placed on a hot plate at 160 ' C. AJRer ooe 
hour the fihn. was cured to a hig^ atrensth, amber colored, 
lela^omcric aheeL Another portloa, poored into an alum- 
inmu tray> was heated jEor dO minutes in an oven at 150* 
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. In addit»n to- the specific fonnulatioiis dlsdosed in 4bc 
examples abOTe, th£ dastooierie Tcsctioa.. products of 

' ih^ invenlion'-cui ba compounded iq vnuon^ v^ys: Cure 
caa ^M acliiQycd either "oiri^ sfilfocor peroxides. In 

. 'general^ the OTl£ar sbonld he presoat in ilig fcmzvolatloii 
.xo ihA t^tsjjt of from V& to'8 p^DU-t^ weight par. 100 
parts by jw^gbt of. tile dastomer. Various bccdcratoi 
combmatioiu can .bo employ^ 'to aid In the core of-ithcse 
elastomcn, it bcing/geaerany joboaved- thot t^is jregiiiied 

'.' . l^eT of. accderatidjx ifs* soniewiiat'blBiier for- dic&e eliisLiT- 

. mn tban.&r^'^tursl lUbW. It has been noted that 
2inc oxide and stearic add 'wbidi atc almost vnivenaHy 
employed fts curmg fiids'for imn^Bl rbbber ake not obv^ys 
tequiieii-to obtain, tlie best jibydciU .piDpcrtierm 4be 
clnstamers of this invenlEicin. ^ . ■ " 
. AUhoDgli; tHc dastoDloB -possess good tensilft strength 
.witi;out pigmtnt rcanfoicenica't, carbon black baft proven 
to bo .-R partjeulatly pffeetlvo rdnfon;{DB agent for im- 
pioviDj 'the ab^ion ji:3i9tBuce :(tf Iba cured ^\yma. 
Whao impiovemont' tia« bobn found wiCb as lliU^ as.S 
pflrtH.xarijon black by wetghti 20 5art$ based on 100 part* 
by of nibbcr has proveq to ^e partzc&laify effcc 

tire in' this regard. O ther coaipouncimff ingKedxcnte sudi 
ai coloring a^cta, .iUlcnr* pla^ticizen, antiogcldemits' aold. 
prDoessizis alda. may be-'eniproy«d -bx "coznpoimdlng. th^ 
^lasComor of tbis invaiUoo. In generaL it may bo* said 
that the opobpoun^ng o£ '.these' ^iQatomeis s^i^cscnts- the 
apino pioblemv faced, by &q compaunding of natural or 
■ayntbctic mbber^ The mfabcr chemist. wiU vivy tht' 03x^9- 
systfizna aqd other cozhpovndinfi ingredleints In the manna : 
best 'suited. to -^bnne out- the phyaical ptopeitlfii dcsn^ in 

■thD^prdductbdnffmade, • 

If 4he pdyincxs a^' to be pibcesaed'jn liqaid or melted. 

- tona ior.coalin^ .£ltna or^molded firaductAa'die leumig. 

'flientzTi Bocderatora, xcmforcui^ pj^menla and other com— 
poniidit^ ingnedlenta isxa be idded to and ixuxed ^vitli the. 
liqvid or melted polymer* In fact, 'even if -a -praoiMSLble 
ela«£qme(r Is to' be znade/lt is sometimes desirable to add 
ilie.cbmpoundiiig;;ln£rcdi«nts'4c> the l^iud nradion prodnet 



16 



10 



16 



wdsht of from 900 to 5000; iuid (C) a. third ingredient 
dcirucd by the fpnnnla 

• ■ ■ •• ■ ■■ 

la whkh R is an organic rad^'cal inert ."vinth respect (□ the 
IsocyanatftWups, X and' Y arc sdecwd from ibe eronp 
conaiatinf of —OH; ^^^GOOH and — SH, and Z is a noii.- 
benzetnoid. aliphatic .udsaturated radical selected from tht 
.firpop cooalstiiife of .-^eB=CR^ --<CHj)tf--cH:^:^3Hj 
in wiuch n ia a whole numbarfiom. .1 to' 10; 

• • cm 

«aid third kgrcd^cnt being employed hi a sufficifint amount 
£0 (0 -proTide at- least one poidant myix-bcnzenold e^lirs^tlc 
imsaturated radic^ 'for eacb 6000 imlts^- of 'moLecalar 
'we^t of ,9aid ipacticm prodtict, tbe;.amou32t of or^azro 
, diiflocyanal& employed 1)ein£ appixokioiately .modeciilarly 
equivalent to ihe sum of (the molccnlsr amounts of fB) 
^. and (C). . . . 

'2. The xoftction pnxfuct as ^akned In claimp 1 mwhleh 
C is gly^ral-alpha-Qllyl ether. 

3. TlM reaction product ea claimed in claim 1 in <whicli 
Z U aaid ^.(CSa)ii— CH^^CBTa radical. ^ * 

4. The cla&tomedc reaction product resulting fiom tbo' 
reaction of approximately eqiuH, zaolwolor amounts ot 
(A) an organic compoimd defined by 4he formvla * 

inufhrdh Rhtm <isrganip'ra^cil Inert -rtfith respect to the 
tsocyaiiaie eroupa, X and Y ar^ selected frooa the grotzp 
conslating of OH; — COOH and '^-Stt and Z 19 a noa- 



30. 



beware, it foixns the solid unwleanise'd elastomer although 40. ban^eiaDid aliphatic unsaturated radical -selected frpm the 



-the curing aeenta and aceelerataia' should be added -cm k 
ini^ .mlli alStoF the solid rtbber is mads if relativelr -bisb 
temperatures, an tp be employed dnxins ihe balong £tep. 
• ■ Coiinsr. Icmpciatares' caa bs varied frooTl^O^ F, to 

. 350" F. btttiare.proferaWy in. the ran^e of from 275' P. 
lp.:3lO* t'^'^dependipg, upon the leyel of Bccol^rfttion em- 
ployed. The: cnre- ti^iu vnR vary fcwn 10 minutes to- 1 
, /hour,* it beiq^ understood that ihs higher coxing tempera^ 

. tuic5/wlll\pcnmt the devBlopment of Ibe desired cured ■ 

• physical properties in the-^shOT^. rare times. A. CiUtt. of 
30. minutes at 290 •■,F,, is generally applicabla to moat ot ' 
tbe eZastoznoia of tbla 'invention. . . 

. -.The^wlastomcfic reaction piodoet^ prcpared according- 
' tatho practices of thiv' inventioq ^re indCul ijA maua^Mir* 
itie 'ChoaosprbdhicCs in.Tyhxch natural- or synthetic rubber is ■ 
.presontly il&ed« - liipartxcular they may bo used in f abxicatF 
■ing tires, j^eits, hose;- sheet pacldng,:ga9lEets, molded ^ods, 
.fioor ' mats,:, dipped jgopda, aheeti^L- tank iinrn^ soles, 
hccbj -cove^' rolls,- and other aicchanlcat' and indimirini . 
''.goods:' . ■■ 

'VVhilQ .certain r^feacntathre .■aQtbodiiDent$ -and '^tmLs > 
havd been- shown -for the pmpose.of Uluatratinc^'thft io- 

• vention/it ytjR 'be' apparent to those a&illed in this art 
ibat'variotia cbangcQ; and 'modiCcations may be made 



group. consfetiae' of — CH=CHa;' — (eHra)ir— CHp^C^j 
In wbich n is a whole ntunbor'flriatm- X to 10; 

' 

50 and. (B) an fsocyimata tenn£naie<r linear pdyiner pio^ 
pared £conv-2 zools of :an or^aidc dii$,ocysinaie. £nee.'of 
'. .eth^^enic unsacur&tiQn, -1 mol. of a linear polymer 
• prepared frdm the reaction of at (east one dlcarboucyiic 
add fr^c c>f ethylenic uzisaturatio;! oxzd containixtf at least : 
$^'3 carbon^ atoms and at le^st one 'samrHtcd bifmutiOD'al 
reactant wOected &cmtho jitHip consisting of glycols and . 
d^ols, said. linear polymer' ^vin^. an acid mimbcr not 
greativ:than S and aa -averagB mdecnlsr ymght of haia 
900 to 500O, the number of pendant laisahiritit^ radicals 
flO 'ia said ela^stomciic reaction product beiDg at least 1 for 
' cacb' (OOOTunols of molecular wd^it. ' 
• 5. The elastbmeiic reaction p^odhct defined tiy dalm 4. 
in ^hicb ICA) h' glyo^oi-atphaSlyl ct&cr.- 
'6. The elaftomcHc reaction product defined by claim 



. therein withopt departiiig frwu <he spblt or scope of the 05 4 in \fbkh Z is *-(CHfl)nCiteCH: 



, indention-, 
.'"^'■lYe.elQini:; 

1. 'Ibe reactinn poduct resultii^ firmq the reaction of 
. ' (A) an organic^ diiffocyanate free of ctll^Zaiic tinsatari- 
tio^^ (B) the 'linear polymer prepared from ihe reaction 
. of at least due. dicmbo?^lic acid free of e thylenib unsatuni* 
-tion containuig at'leoTt three carbon atoms and at least 
one-blfancdonal reactant selected from the group consist^- 
in| of glycols and dithiols, ^nld' linear polymer leaving art. 



7, A liquid inaction product capEtUe of beupig wlcsih 
hc6d resuUIag finxn (he reaction- tkf appr^maiely eqaal 
molecular amoimts of ah organic diisocyanate-'f^ee of' - 
cthylenlc. unvatpradoa and at least one linear g^kolymer 
70 prepared fhDm the reaction of CA) at least one dicarbcvyl- 
le' add 6ee of ethylenic unsaturation and coimtning at 
lean 3 carbon atoms an4 CS) iat least one cQmpIemeataiT 
biAmctional -reactaat selected from the group conslsliag 
of glycols and- dithlot, said linear polymer liavng an add 



add numbernot fircaterthan 5 aiid an average moleailar 76 number not greater .thao J and an. average, jnoleculnr 
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wfiigfat of fxom 900 to 5Q00, and (C) a third ingredient 
defiiicd by the fanntUa 

in whIo2i R ffi an organic radical inert ivi£h respect to tho 
isocyaoBte cruupaj X imd Y selected from the gcaisp 
constsiine &£ — OCS; — COOH^ — SH uid Zia arodicaL 
selected from the' grovfp conabtiag of 

— CH=CHa 10 

in w)iici]i 71 19 a. wlu>Ie nnmher from 1 to 10; 

—O^C^ .CH=CHa 
--CHr-O— CHa--CH===GE^ 3? 

— CH3--n&--CH;r--CH==CHfl 

fi^d third ingredient being cxnjfUsyBd in amonniq to pro 20 
vidcr at ]!^^ oufs jxon-beuzcnoid alfphatlc nnsattit^itcd 
lEidical far eacih tiOdO unirs of molecular weiglit .of aoid 
Uqold reaction proffoct, tiia amonnt of orgoxnc dii5ae;yaflatft 
employed beJug approximately molecoilAjly eqnxvalent to 
the stima of CB) and (C). 

8. Th« process £or prepanD^ dastomeric rcactipn prod-* 
-acts wliich comprises heating to a teniperiiture or ap- 
praxiniAtely 260" F. from 10- to 40 mfaiUtc? a reactibn 
mixtnrc compnaizie (A) ^ orsanio dilsoeyanatQ free of 



IS 



thrc(; c9i1>on atoms and st l&:^st qd« bifiuncdonal rea^tant 
Selected from the group oOnsistLci^ of glycols and ditfaioU. 
said Hnear polyiizer having an acid nunibornot greater than 
5 and an avetage* molecular weight of tern, 9O0 to 5000 
and CO a third ingredient defined by the. forrnula 

i 

in whiioh R l5 an organic radical inert MUi rc^ieot to the 
ifocyanatp groaps, X and Y are selected firom the *gzaup ■ 
conjiatina of —OH; — COOH and -^SH and Z ig a n<m- 
benzenold alipbRtic muRturated radical selected from the 
group i^ofisffitiDg of — CH=CHa; — (Cai)nr-CH^=CHi 
in 'Prbicli n la a isrtiole nombcr hom I to 10; 



said tliird ingredieiit being employed in a rofSctezit tuaonnt 
to provide at least one pendant itoq-benzeaofd aliphatic 
2s unaaturatcd radical iot each 6000 unit» of moilecDlar 
wei^t of «»id nsc:tlQn prodnct, the amount of ozganfc 
dilffocyanatc employed tidn^ approximately moleciiUrty 
equivalent to the sum of thc mokcul&i' amonnta of (B) 

, 'and (C), JbeatiDg said reaction mixtuzo at a liemiperaturo 

ethylenie misaturadoop (B) a'linear polymer prepared so fi^om 1(25 to 300" while protecting said reaeftOnmiTrture 
from the junction of at least on^ dieai^joxylic add ins q£ frum cantaci with the atmosphere- to foitn said elAatomer- 
lincar ethyleoic imsaturailon and containzDg »t least three ic reaction product 

carbon atoms and at lea^t ano bifuncttonal icactant select- 10. A snlfcr-caral^ polynrotlumo solid reaction pro- 
ed from, the group consisting of glycok and dithioiB, said duet rsaiilting from the reaction, of (A) an. organic dt 
linear fkij^mcr having an add number not greater thazi 5 3^ isocyanaie fiw of ethylene unsaturation* (2) a. linoar 



and an averaEo molcciilar wci^ oif from 900 to 5000 and 
(O) a third ingredient defined by the formula 

in which R is an organic radical inert wiHi respect to iht 
isbcy^nate groo^< X and> If a» sdocted jO'Om the group 
cOnsisimg of — OH; >*-COOH and — SH and Zis s^. non^ 
benzcnoid allpiialic unaalorated radical selected from tbo 



polymer prepared &gm the reaction of at laa&t ono ^ 
carboxylic add free of ell^lenxc misatnraticm and COEX- 
taix£^ at least 3 carbon atoms and til lea$t one bifuno- 
. tzonal reactant selected from tho group consisting of 
40 glyeolfl -and dithiolSi vald iinedr pQlymor h^ing an add 
number net greator than 5 and an avezago mnlccaTl n r 
weight nf frazn 900 to 5000 and CC) glyceral>elp3iapsl^ 
ether, said glyceroI'^^»ha^allyl ether being oinployed in 
an amonnt to provide at least one.non-bemaioid alipbatio 



gioupi consisting of — CH'^rCZIa; -^(C%)ir-CB=0^ ^5 miauturaied graup for each €000 units of moleciiilarwct^ 



in whicja n Is a Whole number d&om 1 to 10; 

isi ■ 

— S— CET; 



CO 



raid third ingredient being emplayBd hi a suffideot amount 
to provide at toast ^e pendant nmi-bcnzcn'oid aliphiulo 
nnsaturated radical fgr each 6000 units of molecular 
weight of said reaction product, the amount of organic 
diisocyanate employed being appro^tmatdy mokciilarly 
equivalent to the finm of the molecular asnonnt^ of (B) 
and (C), heating aaid reaction mixtnre at a teinperature 
from 123 to 300" F. ivlnle pmtecfiDg said reaction mixtai& 
£com contact wUh the atmosphere t)o fbfm.aaid elastomenc 
icactioD product 

9. The process for preparing dascomeric reaction prod- 
ucts which compTisos heating to a temperature of ap^ 
proodtnately 260' F. bam 10 to 40 mimitcs in the pres^ 
ence of an ethylene glycol tltanate catalyst a itaction 
mixture compzialng (A) an organic diisocyanate &eo of 
effaylenic nnsnturatlon^ (B) a iinear polymer prepared 
from tlie reaction of at least one dicarbexyl^ add &eo 
of linear ethylenic imsaturation and containing at least 



of - Add pclyurethane laaetion produet^ thie amonnr ol 
or^nic diisocyanate bemg opproiidm^Etteily mtdcculaily 
eqairalsnt .Lo tbe sum of the molccnlar amounts of (B> 
andCCi. 

- XI- Tile etastomericreactLOn product of dalmlwhardn 
the third-ingrBdient jg 3-butenft>l,2rd£oL 
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